cJAAjll Mil ( a-uLt 

GSM J 



ljVI^jVI £P J AjajjIj AailLj IjjLuj 

GSM^£f"> dluu jAJliUI LjVl^ajVl 4-Jaj| 4^Lujt ljU jIsla j AjJLjjIj diu 

AJjLuI! 4111211 CjVI^jV! A^&l : Vjl 
ANALOG MOBILE TELEPHONY SYSTEM 
FM^^ j2M ajjUaIi jt lj j*aii jl* ^ lAjju ljjI* inisii ajj jiBii ^yuajvi 4-Jaii 

FREQUANCY MODULATIONS 

QlAfrA (JjJJjJ A jl At II d -1A AAJ3U LJjt£ t*1j^ 

jU-jsTl jjjS j* jUPLINK: 
JLSiutf! JJji jfcjDOWNLINK: 

EARLY MOBILE SYSTEMS**^ 

1- NORDIC MOBILESYSTEM (NMT): 

liilia j djJljJlj ^jjjiit j Jj^JI ^ jIaj Jj«^ ft ^Uaj JjlS 

2- ADVANCED MOBILE PHONE SYSTEMS (AMPS) 

\ ^ A ljLV jit ^ AjjIaj 4J j^a ljVL^jI Jjt£ lj jf!a 

3- TOTAL ACCESS COMMUNICATION SYSTEMS(TACS) 

J&\ AjjLajpI l£j Jj-ua jll <1aI£ jj Jj^a jJl Sja ljVL^VI ^aIsjI 



:lg_La j jjfla jj3 ANALOG CjUjSj ^ Aajju <JajVI diA J* 

Jasu J£ £u\S& INCOMPITIBLE lW If^u £4 ^jUIa h£Uil\ Cfl[+e2i\ 

DIFFERENT FREQUANCY BANDS cAuJl\ <> 
SIGNALING^b^Vl aIZL* j>j MODULATION TECHNIQUES 

A-ijjLaJj AikLoij ^ i^j jla Uite 4ijU ^ tilluji ^jhlmj V NMT Jl 0^ 

TACS^ 

CAPACITY ifUalil ^bui^j jt hu^ >j jJai >! u^2- 

ACCESS IS DENIDE 




GLOBAL SYSTEM MOBILE (GSM) 



)MHZ ^.-A^.)U«iMHZ ^ • JJ> yfc GSM ^1 ? 



Ajui&i Jlj^i Silk 

GSM^&I l£ V^JI ^ Jllul I iui 

SjLiVI (INTERFERANCE) J^lj(NOISE) sy.>ai &i-3 A^ajl ^VI2- 

SjUVI ^fc jSj3 ^(DISTORTION) 

GSM *u*Z> J J>-sjil 
GSM ACCESS METHODS 

TIME DIVISION MULTIPLE ACCESS (TDM A) 

4 Lai ^ \ \ 4a j-all JJjj (joiij ^Ic- j i^l j j ^ CJlaWSa A f Ij^L dl\S 

GSM Aiui LjU±k 

4 ilia ait LjULnll j (jjiSLAll j lj JIj J-abuJI ^ 4J jj-a - 




4^j.uj j (PSTN) <LpUJI uiM^ CAl±uS CM^A\ JIaS IgJla LjU±L]j 4> ^jIuiaII (j^ij L5 Iru2- 

A^\JA\ I^jU^ 4 jiWI ^UaVb (ISDN) ^ j« CjU±k]j 

3tVtt ait GSM ctf H 1 *^ ' <> H 1 *^ ^Sj t^L JUaWI <u*-4j GSM ^±^1^3- 




^Js, JatfaJI j A±laJ& £A CjU jkall jjiuu CjUSj j <>l fcilf I j*l ^ jjaj GSM 4_<Jajl4- 




GSM ^ ERICSSON i^ijS 

1991 -- CME 20 introduced, based on GSM specifications. 

1 995 -- CMS 40 introduced, based on a new generation of 
GSM specifications. 

1997 -- CME 30 introduced, based on GSM specifications. 



CME 20 CMS 46 CME 30 




3S "88 '90 '91 '92 '93 '94 '95 "96 '97 



GSM 

!Error 



GSM FREQUENCY RANGES 



CME 20 and CMS 40 use different frequency bands. 



CMS 40 operates from 1 850 to 
1 990 Mhz for the GSM-based PCS 
1900 solution. 

CME 20 operates from 1 71 0 to 
1 880 MHz for the GSM-based DCS 
1800 standard. 



CME 20 operates from 890 
to 960 MHz for the GSM 
900 standard. 
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jIIaJ GSM ifajis ySJi cjLajlit 
SUBSCRIBER SERVICES FOR GSM SYSTEMS 

TELEPHONY SERVICES ^jifiM ^vt^vi ^u^i- 
EMERGENCY SERVICES^ c5jlj^> 
SHORT MESSAGE SERVICES (SMS)Sj^l ^3- 

FAX SERVICESo-^l *^4- 



Normal 2-way conversations 



SUPLEMENTARY AJ^t j\ ULXi\ ciunSA\ 
J JA £>Utffl cjUII^I JjjaJ ^jkiuu CALL FORWARDING : ci*m\ J±jaJ-|- 




l^Ui^t jt i^Ujj AJ jj« cjUHaII JiS oLaj JtUi ^ CALL BARRING :cjUKaJ| l^2- 




o^j^l^ <> ^ GSM i^fi ^ MULTIPARTY : cj1>:>J| ^3- 

CALLER ID jl sAWl & M*\ 4*»i4- 



INTELLEGENT NETWORK SERVICES (IN) fcfAM ca^l 
JjjAi L^ji ^jiai^j gL» Ji« cUK- flj^l CALLING PARTY PAYS : 




PREPAID SERVICES fiM «^-Ji3- 



Pre-Paid Service allows the subscriber to pre-purchase airtime. 















CELLULAR NETWORK ARCHETECTRURE ^ 



SWITCHING SYSTEMS (SS) : <ks*®j W CU- 
BASE STATION SYSTEMS : ^jVI ^iL^l 5^12- 
OPERATION AND MAINTENANCE SYSTEM : *a#-Mj *WUit j*>>3- 

MOBILE STATION : aL^II 

HAND HELD PHONE J*» «i J>^l cia^H- 
PORTABLE PHONE *fln*« s*lt jl ci%Jl2- 
CAR PHONE i^Sj-ll ciil>3- 




POR TABLE PHONE 



FUNCTION OF CELLULAR NETWORK : U£j 

PUBLIC SWITCH TELEPHONE NETWORK(PSTN) **la-M Oji^l *is^3- 
PUBLIC LAND MOBILE NETWORK V~lt ^jVl Jliill ^1^4- 




GSM fcftf 




SWITCHING SYSTEM J^lj ck^l ^ 



BASE STATION SYSTEM Aj^jVI ^U^l f Uaj 

BASE STATION CONTROLLERS V^J^I ^Uaa^l ^ a^jl- 

ANTENNAS ^ulj$JI2- 
TRANSMITTERS & RECIEVERS JW^VIj dull SJ^.!3- 



OPERATION AND MAINTENANCE CENTER ^U^ll j ^LLadl jij* 

Jau dlj] j Ajj£>aJI 4JU-a3l ^ A^LuiVI 4iJa jll 

WHERE IS THE FAULT l)^ - 
SOFTWARE OR HARDWARE £^ l«^2 - 
WHAT MUST BE REPLACED ^ 1i* ^ <Ul.bI«l ^ j ill L»3 _ 



FUNCTION OF NETWORK NODES jl UK ufcUaj 

SS,BSS AND OMC 6* J* J l^Uajj (AaLjS^I *I>VI ( 4S^I jSc jl L&j pAiy, f jaJl ^ 

NETWORK NODES 




SWITCHING SYSTEM NODES d^tj Jaj»31I fUtt *(>( : Vjl 
GATEWAY MOBILE SWITCHING CENTER(GMSC) Jm»3« j*>« 

GSM THE GSM INTERNETWORKING UNIT (GIWU) :4*^ S^j2- 
DATA TRANSFERE INTERFACE (DTI): JS3 a^Ijj 

AUTHENTICATION CENTER (AUC) : J&3M j*>>3- 



THE HOME LOCATION REGISTER (HLR) cP-> J*-4- 

I Jj? ' "*V f (J^ J ^J^>-4 jk-A (J^ L$S^ Sjpli 



INTERNETWORKING LOCATION REGISTER(ILR) 4*^ 

AMPS j GSM Ji> 



REGISTER (EIR) THE EQUEPMENT IDENTITY jlfjJI ^> J^6- 

4i jjMkAlj Sj^aVI SjAlSa (ja £j ^ it AjIaaJ Jl^Jj AjjA J^jj ljUUj Si&li 



MOBILE SERVICE CENTER(MSC) *^Ui4J» j*>>7- 



THEVISITOR LOCATION REGISTER (VLR) jiljll J?-6- 

CiLallLall ^LuV MSC wJJ.'J^ a ^' Qj^j ^ 1 * ^ (jfr tjl-jLjj £}j»J CjULu Sjcll 

Ajjx4 AikL> ^Ujaj ^ j MSC d- 9 ^" Cxs*^* ^IjVLR : 
MSC Z&Ia <j ^jjAaJi cjULj cj>jVLR : 



^Ujiu ^jL MESSAGE CENTER (MXE) JA-jM j*>>9- 

(SMS) 5j*"dM JA-j« 
(VOICE MALE) Jjj*« 
(FAX) 



MOBILE INTELLEGENT NETWORK (MIN) ^1 ^110- 

A ■ fll a (JjSjjAaI! LjLa.li. 



BASE STATION SYSTEM NODES ^jV) *U«-11 fcji*lt * 1>VI : LjU 



BASE TRANSRECIEVER STATION (BTS) J^Siu^i j-^i 
? Uaili J^d cjUi^iij JjSIu^i J^t TRANSRECIEVER 8 JS* ^Jlj 5jf>» <> 

RADIO BASE STATION (RBS) a*-^ J 



BASE STATION CONTROLLER (BSC) V^jVI eMails ^ i^ 3 2- 

BTSS (> JJC J MSC M-* 3 ' CjisLuajSilj uiiUaj <j£j ? jSj 

ft j Jlilt JlfjJI Ifc JsM sum jjajBSC : 



TRANSCODER AND RATE ADAPTER (TRC) cAJX\ Jj~j SxJI j±~3- 

^ ft llL a il 8l« cfcy*J 

MSC J> BSC <> UU Qsjjj- jl <>u c£aj 



THEOPERATION AND MAINTENANCE CENTER ^Ui*dl ; m 

THEOPERATION AND SUPPORT SYSTEM (OSS) oUUdl jS^i- 

PLANNING fc*AM 
OPERATING ^ilt 
MAINTAINING ^ilt 
SUPERVISING yij* 
DEVELOPING jij^ 



SERVICE ORDER GATEWAY (SOG) cliiA ^ Ji^- 
HLR,AUC and EIR lw ^ij^vi ^ULul i^tj ^ 



THEBILLING GATEWAY (BGW) <^Vl js>«3- 



GEOGRAPHIC NETWORK AREAS ^alji^l 

AaSljXA JjIaLLa (Jjia^ i$Jh^ GSM ^tlxui 

CELL 

Ai^uJl ^2 A-Jaxj Ailalo ji-ual ^ 




CELL 



LOCATION AREA 4^2- 




LOCATION AREA 



MSCWLR*** 

i^j j Jjj^j j£j-4J ^Lxj j j^ij Jjhl la JjJaJI 




PUBLIC LAND MOBILE NETWORK ( PLMN ) *-Ji & 

MSCWLR J^L* Ac>«^. (> • 



f 



PUBLIC LAND MOBILE NETWORK 

VODAFONE j MOBINIL J>4^t as^ii GSM ^ ^ : J*^ 

j&\ jt PLMN ^ 6^ 4^ 



i^bu JaUJi d jUaJi jJaiuu j£\ j PLMN c5^^ <> & >^ GSM : ASJaL»5. 




iJa, f±» p jaJl lift 

DIGITAL RADIO TRANSMISSION Wj« ^j-H yte ^jM JL-jVl 



ANALOG TO DIGITAL CONVERSION ^jll fUUM <> J*j»3M : Vjl 

V (jl^ UA ljUIsj - Lkluij GSM CjILlui (j£i j 4u]jLaj ljIjLuu! SjUp lld^l£ ^•iaaj UHp 





A/D 
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0 
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-> 



L 



a^j yit ajsuui SjUivi *ij^[color="navy"] 

SAMPLING ftf>3«1- 
QUANTIZATION kj*Ult ^bji^i 

CODING ja^BM ^3- 



CODING SjLtiVI 




QUANTIZATION **jtfi»M ^Ljiuull 



LEVEL 



1C - 



n d n« TIME 

QUANTIZATION 



CODING ^4- 

S jiuJj Jjj^j ^jj JjVmirtlt il& j BINARY CODE S O-* <J* 6^ 



LEVEL 



00000110 




CODING 



TIME 



TDMA J>-aj2l jl Jj^l 

TIME DIVISION MULTIPLE ACCES 

JLuj^U £>«j2! (j^Li, pji. SjLi! JS AiLjj (jaJJI p\i nVt ^j*; 

! Error 

TIME DIVISION MULTIPLE ACCESS 



For digital systems: 

* Time Division Multiple Access (TDMA) 
is the GSM standard 



Each frequency is divided 
into eight time slots 

Eight calls can share the 
same frequency, separated 
in time 




ITEM'S 6 ! 7 ! 



RADIO TRANSMISSION PROBLEMS 

PATH LOSS jl J— « 0* S^UN JUM1- 
FADING Jjjj jl uixJa jl J5b-^I2- 
TIME DISPERSION ^jM 0^13- 
TIME ALIGNMENT ^jlt JU~*VI4- 



PATH LOSS Wl j> >-M jSai- 

» jjjS CjliLuLAj <Lm3jVI CjUaa all <j£ Jllilt u&ilgJI Jjujj Ujj& lift CjAsj 



!Error 




FADING SjUM J^^l jl Jjjj2- 



LONG - NORMAL FADING ( SHADOW FADING ) 

!Error 




MULTI PATH FADING aj~*l\ 

c5jlVt ^ jl (Jjuaj PHASE jjlalt LjljLuij dUA OjM Sj^WU CjLuA£suI 

! Error 




TIME DISPERSION ^jM c^)3- 
IMTER -SYMBOL INTERFERENCE (ISI) 

^11 cjj jLiii 



!Error 



TIME ALIGNMENT ^jM jt-JV!4 - 



A 
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B 
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4jjjJ|jJI £iU >alLj JL-jVI C^liAaJ AxulitJl JjlaJI 

RADIO TRANSMISSION SOLUTIONS 

SPEECH CODING fSiM j*UB1 - 
CHANNEL CODING cAjM j^2- 
INTERLEAVING d-iM j» Jj^l2- 
FREQUANCY HOPPING il-bJ» JJ> ^ sAj«4- 

DIVERSITY Jt-jV! 5^25- 
QUANTIZATION *j>-3M jl KjiA jl SljL^i6- 
TIME ADVANCE ^S-Jll fihll jl 

CIPHERING u^JS jl >jS2)8- 



JLu, jV! S»US yle jjSbil cjjj JL»J3UI BITS Jl ^ 




SPEECH CODING ^ 



CHANNEL CODING SUill ^2- 





v 



CHANNEL 
CODING 
BITS 



SPEECH 
BITS 



CHANNEL CODING 



INTERLEAVING J-i» j» J>«3- 



Interleaving: 




• Works in conjunction with 

If V 111 II 1 1 II NrJ 1 1 hi II 11 V 1 hi 1 


V-/ IVI L_ Vu/IVIO 


channel coding 




• Spreads out the information 


CC MM ES 


in a bit stream. 




• Helps ensure that interference 


CME CMS 


won't affect the entire message. 





FREQUANCY HOPPING *i-bJl J sAjH- 

ft jjSla CjIjjS ^ AlaUJI jaJI JJjj jjjxjj FADING J* ^AaC (> Jfij |JA 



DIVERSITY JL-jV» 5^25- 



FREQUANCY DIVERSITY JJjai ^ 
DOUBLED BAND WIDTH 



TIME DIVERSITY JL-jVl <>j &jj2 
A t j*" 3 * t5^>J cfcR>» SjUiVI o»£j J"j2 



SPACE DIVERSITY *iL-ull yjZ 



POLARIZATION DIVERSITY yjis 

db) f -) ' t^l » jL"VI » ji Jj&j ^1 I JA j Jjy j A^jlaiit 4 ilia n CjUjI <> £jj |>lVinii 



EQUALIZATION 3^16- 

^j!aj1\ LJjluuil 4iLuL4 J^J ^ l^L UJ 

BURST ^ ONE TIME SLOT J*tj J*i ^ aL^I ^UjkAll 
EQUALIZER Jt a^^A TIMING SEQUANCE ^ ^Jll ^ ^ULuJl <> 



TIME ADVANCE ^jJi fifcll j» 0*^17- 

^iijll JUaJV! AiSAaJ Ja. 
AjjSjJ! sift jjaj JV jjVI ^ S jUiVI J>ua j <>j Ljj <UuajV! <Uaa alt <j£ t jjjS JliUl tjjlgJl Jaug Ujj& 



START SENDING SIGNAL 
1 




6 



TIMING ADVANCE 



CIPHERING >>JI j> j«iJBH8- 




Msi221 04 @hotmail. com 
httyJ/newmsi. jeer an. com 

c#*f c#*f c&*f cJJ^IulJI jJLuJj 



